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REVIFW OF KALINA'S BOOK Ol DIR®CTED MODIFICATION OF BACTERIA

The following 18 taken from a review of a book by G. P. Kalina
entitled Vegatativnaya Gibridizatsiye 1 Yapravliennaya Izmenchivost'
Baktariy Vegerative Hybridizatlon and the Directed Modiftcation of
Ba:tarie), © s Mesics. Ukrainiar Punlishing House, Kiev, 1052,

283 pp./

D. G. Kudlay

In hi1s pook, Kalina pays partisuLar astentiosn 1o +he pheromenon of para-
agglutircation. He regards TArh-agginullnanion as an indiration of an initial
reorganization of tne antiginle apparatus of microorganiems that 15 connected
with & modification of nereditary properties, i+ € , at a sign that transfor-
mation into another stecies 1s beginning to take place He di:zcusses in great
detail the corditions urder which parastrains form in irdividual intestinal
infections and urder d:fferent experimental conditions. The author equates
the concept of a parastraln with +hat of a vogetative hybrid  He proposes
that the properties newly acquired and exhibited by the parasirain be referred
to as parapropert.ies, parareactions, and parametsbolism. He uses the designa-
tion of "mentor” ror microves which confe:r their properiife o other microbio-
logizal species, basing +his deatgnation on Michurin's Terminology.

1

In @iocunsing the effect of the macroorganism on the formation of para-
properties, Kalina ascumes that the immune substances of the macroorganism
probably are of imporiance 1in the formation of these propertics. He remarks
with sufficient justificatlon that formation of paractrains takes place wnen
h asquire the new properties ex1st together with bacteria

the bacteria whie!
whirh transmit these prorertles, or are expozed to the action of the metabolism

produtts of the batteria which transmit thess properties
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The suthor sheres i+ view that the protoplasm of the microctal zell is
a aingle giant moleculs which has & weil-expressed struzture and a unified
organization of cellular protein that exhibits a structure of the micelle type-
He rejezts the primitive ideas according o which bacteria possess a semiperme-
: able membrane ihrough which metaboliism proceeds in conformity with the laws of
osmosis and diffusion. Cn the vaszis of contemporary data pertaining to the
metabolism of the bacterial cell, he comes to the contlusion that all metabolic
processe: take plate o3 the aurface of this cell, the zv-called ectopiasr.,

This aztive surface of the cell 1s mot an indifferent semipermeable membrane,
according to Kalina. Kalina «wssumes that the yrcotoplasm transmit:s impulses
from the cuteide into its depth, =0 that the to<al contents of the cell are
inveived in metabolic preocesses. From this z-andpoint, the absorptien of en-
zymes from the external medium under subiequent stimulation of the synthesis
of 1éentical enzymes by The cell ran te explained. Analogously To enzymes,
otner colloidal zubstances {proteins and protelds) carn be adsorted and assimi-
Lated by the cell. This sssuzpiion permivs the explanation of the preseace in
freahly tsolate? bacterias of antigenis strusture: comron with the organism from
which these tacteria

* s 1z regarded by tne author as a Wo-stage rroc- |
e33. The firet stage & ion of the pnage by the muitiplying cell and
the second 18 assimilation of e rhage rucleoprcteid and modification ¢f the
vay in which cell nuclieoprotetds are synthesized

Tre aztion of ba

5]

Basing his co iusions on e existence of penetration of some organized
2 forms of living matter into le g ., mult:iplization of the virus of to-
. baceo mecsait and _nterar fon of Zacti: acid tacteria or of their filterabie
forms with yeast celle), Kalina thinks {¢ i3 extremely probatle that high-
) molesular substances are aseimilated by the surface of bacterial cells Just as
ssumes the possibiliwy of assimi-

deacribed above, Golng one step further, he

lation by bacteria of filterable forms originating {rom other bacteria. In the

reviewer ‘s opinion, this assumpiton doss not contritute much to clarification

of the thenomenon of transformation into other zpeciec, becsuse the term “fil.
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Tdentifization of f1lterable farms of ha-te-is with e leoprote v
T 275 of Kalina's book} may lead to far-reaching corclusions, and must there-
Tore be based on a more substantial array of =Xparimental dscs. F:lterable
forms of bvatteria, ircluding those Of bacteria of the intestinal aroup under
discuesion at present, coniist of live pro im vwhiczh iz carable of metabo-
iism, although <his metabolism may not be developed as fully as in complete
bacteria. It is yet tc be shown that nuciecprote:ds exhibit metabolism.

The role of filieratle forms of bacteris in the formation of hybrid varia-
tions cannot be disputsd at prezent What remains to ke established is the
exa:t mechanism of the interazticn tetween various Fpecies of microbes or
between their filteratle forms However, {t 1: hardly o be nzzumed that
hybridization takes plaze a: a rezuls of direcst penetration 1nto microbes of
filterable forms which have & pronounced CaPAlily 10 regenerale spontaneously
the full-velued 1ritrel :uiture: from which have Teen derived  That the
f1lterable forms are capable =f ung “generation nar been estab-

11s5hed by many experiments performs * Kalina's lahoratory éfabora-
tory of the Medical I i%g to an article in the Trudy
fWorks) of the instizute of Microbiolegy, A of Sciences USSR. Issue I,
1951, p 60/. LCOrding @ data abtalned by werkers, regensration of fii-
terable forms may ozeur without the 1n€luan fa7tors that exert a specifi-
<ally dirzcting effezt on me<abslizm, 2 ng ex1:t whizh contribute to
the apzearance and deveiopmen: of rece Leris pertainirg to the

initial species of microb
out in medis cortatning blo&é, bile, ©
ie necessary to recognize tha' the pro
a result of the as:simila*ion of mezabolizes

t

pEES

ultivation ig c¢arried
bie ingredients It

on may be modified as

I a reign to the species
o7 the microbes being regenerated Trese metsbolites may originate {rom another
specles of microbes, vhish then ex a dire:ting infiuence 1n changing the
original characteristics of the sp that ha: given rise to the fi1lterable

forms .

Filtersble forme, being more pilisblie, have un:ztaole nereditary character-
istlis, as wiinessed by $ed vity of Firzt gereration of
Tegenerated sultures T
apecific biochemizal agents and tnev then show me
ihey have teen subjgected

T oekpiain
15 not penetrat

forms.
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Kalina 1: firmly convinced thet transformation of microbiologizal speEcles
inic other species takes place under natural conditions and calls the attention
of epidemiologists to the significance of this transformation.

In adiiticon to the gereral remarks made above, the reviewer econsiders it
necegsary *o discuse individual parta of Kalina's monographk which require spe-
cific criticiem. Firet of all, *he faz:lity with which the suthor obtains ex-
rerimental results 15 well nigh astonishing. For example, he okserved develop-
ment of paraproperties after only two ressedings into a medium containing nu-
cleoprotelds; he was able to isolate perastrains from 50-70% of dysentery
patienis (according to ore <laim, even in 100% of the cases) and Lu-80% of
typhoid patlents; he succeeded in izolsting f:lveratle forms from vaccines
heated to 1009; ke regulsrly obtatined regenerat:ion of filterable forme con-
tained in the blood and crgans of rabtuivs which hai been immunized with various
vaccines; he cbserved a 100% pars-aggiutination of B. coli cclonties after they
had teen grovn for Z day: in a 2- ‘o 3-4ay-0li -ulture of dysertery bacilli,
ete. Kallnsa's claim that he arhieved *ransformation of parazols bacilli into
a dysentery strain by passing it onl, OnTE through Bsctoagar Zh 15 surprisings
in view of the fact ‘hatv Bactuosgar Zh = the growth of ordinary intes-
tiral bacteris like B. paracol:i, one must assume that ne started with a mixed
culture of dyaentery and paracol: baz:ll

S ID

Kalina's statemert tha! the rontrols vere sterile in all cases except for
the possible presenze of filtsrable forms does rot contribute to a rlearer un-
derstanding of the complex prebliems of modiftability The assertion that active
traneformation has taken plaze 12 no' guize convineing in the IZight of the su-
thor's experimental results ¢c the =ffect that filrerable forms curvive a tem-
persture ¢f 1000 and that thev regenerate the iniltial Sactersial form with ex-
ceptionsl faciiity.

Kaling uses the verm "hybridization" rather
dravs between microcrganisms ard higher plant:s 1 cessful He
does rot treat with sufficient clarity tae problem of diszozzetion  In Kalina's
opinion, diszociation rannot be regarded as modifiration in the “Tue sense of
the word,

nalogy which he

The suther regard:s as vartivularly
vestigator: :n contributing to s mare pr
soctative transiticn: The-
theory of cyslogeny  W:ithou' any commernts
regaiarity ant zorfarmity with rnatural law of
10 the S-phaze

ork dens by foreign in-
croof interphase dis-
riency to delend the
, ke refers to the
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tate:

dissociation
@5, and that

e under szuboptimal
wuid ke n-re't-tej without any

It sesms Lo the reviewsr thal the materialistic
constitutes adaptive podifiration withiin ~he luris-
the changes reaulting {rom 11 erable the minr:
conditicn: ha¥ zeen siegquately ~onfirmed
reservations

boa te -

In general, oane may say tnat Kalina! ¢ wnteresting snd detailed
fartual dara whizh have a LeaZing on “he f microcrganisms, and
shat s oaptention To trest the ztandrpoint of Michurin-
15 biology has teen zus ily reslized here are many vague {nter-
Iretations and soms Thal one muadt cok with a craticel atti-
wde

1o € & =tandacd nanéhook or as a

text , 1 0 many problems which are of
g&r2at Tractical o conild mperiance 1n contemporary micro-
01010 The creative efrort of Sov: microbisiogirts zhould te aprlied to
the 30 ot thess problems
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